Purpose "Quantile-dependent expressivity" describes an effect of the genotype that depends upon the level of the phenotype (e.g., whether a subject's triglycerides are high or low relative to its population distribution). Prior analyses suggest that the effect of a genetic risk score (GRS) on fasting plasma triglyceride levels increases with the percentile of the triglyceride distribution. Postprandial lipemia is well suited for testing quantile-dependent expressivity because it exposes each individual's genotype to substantial increases in their plasma triglyceride concentrations. Ninety-seven published papers were identified that plotted mean triglyceride response vs. time and genotype, which were converted into quantitative data. Separately, for each published graph, standard least-squares regression analysis was used to compare the genotype differences at time t (dependent variable) to average triglyceride concentrations at time t (independent variable) to assess whether the genetic effect size increased in association with higher triglyceride concentrations and whether the phenomenon could explain purported genetic interactions with sex, diet, disease, BMI, and drugs.
Introduction
The majority of a person's day is spent in the postprandial state, which is characterized by the elevation of triglyceride-rich lipoproteins (TRL) [1] . Zilversmit initially proposed that postprandial lipemia contributes significantly to coronary heart disease [2] .
Postprandial lipemia is the consequence of the relative rates of intestinal fat absorption, TRL synthesis and lipolysis, intervascular lipid transfers, and plasma clearance of TRL remnants [1] . Following a fatty meal, long-chain fatty acids are absorbed by the intestines and esterified to form triglycerides that are then incorporated into chylomicrons for release into the circulation. The triglycerides are subsequently removed from circulation by lipoprotein lipase (LPL) which is a rate-limiting hydrolytic enzyme located on the vascular endothelium. This requires apolipoprotein (apo) CII, a cofactor for LPL that is carried on the chylomicrons after being received from high-density lipoproteins (HDL). The chylomicrons are called remnant particles when approximately 90% of their original triglyceride content has been hydrolyzed. During this process there is a loss of apo CIII (an inhibitor of TRL catabolism and clearance) and gain of apo E (a ligand for the receptor-mediated hepatic uptake of the remnants). Hepatic lipase hydrolyzes some of the remaining triglycerides, which helps facilitate hepatic receptor uptake of the remnant particles by exposing their apo E. LPL bound to the chylomicron remnants also assists with their receptor uptake.
Quantile-dependent expressivity describes an effect of the genotype on the phenotype that depends upon the level of the phenotype [3] . Using quantile regression, the relationship of plasma triglyceride levels to its genetic risk score (GRS) has been shown to increase with the percentile of the triglyceride distribution, i.e., the effect of the GRS depends upon whether an individual has high or low triglycerides relative to the others in the population [3] . Postprandial lipemia is particularly well suited for testing quantile-dependent expressivity because it represents the exposure of each individual's genotype to substantial increases of their plasma triglyceride concentrations. Specifically, quantile-dependent expressivity hypothesizes that the triglyceride difference between genotypes (dependent variable in a simple linear regression analyses) will increase with the average triglyceride concentrations (independent variable) over the time course of the postprandial response. This means there will be a larger genetic effect size at hypertriglyceridemic (i.e., postprandial state) than at normotriglyceridemic concentrations (fasting state).
To test this hypothesis, quantitative data were extracted from the postprandial response graphs from 97 published papers out of 128 identified as potentially relevant through Pubmed search of genetics and postprandial triglycerides or oral fat tolerance test and literature cited within each paper (S1 Table) [4 -131] . Included among these were several articles that were identified in preparation for another paper on gene-environment interactions of fasting triglyceride and their cited references. Studies were only considered if they presented graphs of the postprandial response by genotypes, provided information from which total and genotypespecific triglyceride levels could be calculated for at least four time point, and whose subjects were not selected for their pathological lipemic response. For each published response graph, plots were created for the genetic effect at each time point "t" vs. the average triglyceride concentrations at time t. Their analyses show that the majority of genetic variants affecting the postprandial triglyceride response have effect sizes that change depending upon the average triglyceride concentration at the time of measurement. Quantile-dependent expressivity provides an alternative explanation for: 1) purported genetic interactions of postprandial triglycerides with sex, diet, and disease, and 2) purported genetic markers of fenofibrate efficacy (i.e., personalized medicine).
Results
The primary analyses are graphical as illustrated in Fig 1A and 1B . Fig 1A (upper left panel) is a re-rendering of Delgado-Lista et al.'s graph [25] of the triglyceride response following an oral fat tolerance test by APOA2 -265T/C genotypes (rs5082). For each genotype, average triglyceride concentrations are presented for the fasting state at time 0, and the postprandial states at 1, 2, . . ., 6, 8.5 and 11 hours thereafter. The average triglyceride concentration across genotypes, and average triglyceride difference between genotypes, were determined for each time point (e.g., 0.92 and 0.15 mmol/L at time zero, respectively, 2.18 and 0.50 mmol/L at 3 hours, and 1.61 and 0.40 mmol/L at 6 hours) and used to create the quantile-dependent expressivity graph of Fig 1B. Specifically, Fig 1B plots the triglyceride differences between genotypes (the Y or dependent variable) vs. the average triglyceride value (the X or independent variable) at each time t to assess the genetic effect size as a function of triglyceride concentrations. The nine points (identified by time) exhibit a strong linear relationship as demonstrated by their proximity to their least-squares regression line, corresponding adjusted R-square of 0.93, and the statistical significance of the slope (P = 1.5x10 -5 ). Therefore, consistent with the hypothesis of its quantile-dependent expressivity, the APOA2 -265T/C effect size increased with increasing plasma triglyceride concentrations.
Apo E isoforms are the most-reported genetic modifier of postprandial triglyceride concentrations, with heightened responses reported for both E2-carriers [22, 51,104] and E4-carriers [7, 11, 18, 22, 23, 60, 104] . Apo E is thought to be a cofactor of VLDL catabolism, and reverse cholesterol transport, and is located on the surface of remnant particles where it is recognized by remnant receptors [18] . Fig 2 shows the differences between E4-carriers and E33 homozygotes (dependent variable) increased an average of 0.48 mmol/L for each one mmol/L increment in average triglyceride levels (0.39 mmol/L slope when weighted by study sample sizes) and differences between E2-carriers and E33 homozygotes increased an average of 0.12 mmol/L for each one mmol/L increment in average triglyceride levels (the same as when weighted by study sample size).
The LPL enzyme plays a central role in TRL catabolism by hydrolyzing triglyceride, and it participates in hepatic TRL clearance via the LDL receptor-related protein. The 447X variant of the Serine447-Stop S447X (rs328) polymorphism has a 2 amino acid truncation on LPL's carboxyl-terminal domain, which enhances binding of cell surface receptors to TRL. The S447X polymorphism is in complete linkage disequilibrium with the HindIII polymorphism (rs320) [49, 68] . Fig 1C- 1G display the quantile dependence expressivity of these and other lipoprotein lipase genetic variants on postprandial triglyceride concentrations. Fig 1G shows that quantile-dependent expressivity also affected the postprandial triglyceride levels associated with the -93G allele of LPL promoter (rs1800590) [117] . Quantile-dependent expressivity is evident for the -514C/T polymorphism in the promoter region of the hepatic lipase (HL) gene (rs1800588, Fig 1H) [40].
The APOA5 gene is the strongest genetic determinant of plasma triglyceride concentrations [132] . It is thought to participate in hepatic synthesis and secretion of TRL, stimulate LPL activity, and facilitate receptor-mediated clearance of TRL [133] . Located in the promoter region of APOA5 gene, -1131T>C (rs662799) might lower apo AV levels by down-regulating APOA5 mRNA translation [134] . [131] all report significantly greater postprandial triglyceride increases in carriers of the C allele than in TT homozygote. Fig 3A- 3C illustrate quantile-dependent expressivity for APOA5 genetic variants. In addition, Cardona et al. reported that C-carriers had triglyceride concentrations that were 55% higher at baseline, 61% higher after 3 hours postprandial, and 68% higher after 4 hours postprandial than in TT homozygotes [16] (their results are examined in the Discussion Section in the context of drug treatment). Fig 3D shows the rs1263177 polymorphism in the intergenic region between APOA4 and APOA5, which is thought to be a nonfunctional variant, also exhibits quantile-dependent expressivity [27] .
Apo C-III is a component of TRLs that inhibits apoE-mediated remnant clearance [19] . Multiple APOC3 genetic variants exhibit quantile-dependent expressivity. These include the Saleheen et al. report of lower fasting and postprandial triglycerides in loss of function (LofF) APOC3 p.Arg19Ter homozygotes (rs76353203, Fig 3E) [108], the Pollin et al. report of heterozygous carriers of a null mutation (R19X) in the APOC3 gene that express half the apoC-III of non-carriers (rs76353203, Fig 3F) [100], and the Waterworth et al. [126] ( Fig 3G) and Woo et al. [130] ( Fig 3H) reports of the T-2854G site that lies in the APOC3-APOA4 intergenic region within an APOC3 and APOA4 enhancer element.
In addition to these four important examples, significant quantile-dependent expressivity is suggested across a broad spectrum of other genetic variants affecting postprandial lipemia. Those achieving P�0.05 significance are presented in Figs 4-7. Included among these are variants affecting secretion, lipolysis, and clearance, including APOB insertion/deletion (rs172404441, Fig 4A and 4B) , familial hypobetalipoproteinemia cases with truncated apoB ( Fig 4C) , APOB L343V mutation ( Fig 4D) , APOB R463W substitution ( Fig 4E) , SORT1 ( Fig  4F) , APOA4 Q360H substitution ( Fig 4G) and 347 Ser mutation ( Fig 4H) , Apo A-1 Milano ( Fig  5A) , APOA1-2803 polymorphism ( Fig 5B) , cholesterol ester transfer protein (CETP) isoleucine 405 to valine substitution (I405 ! V) in exon 14 ( Fig 5C) , CETP deficiency ( Fig 5D) , Tangier disease ( Fig 5E) , ABCA1 i48168 (rs4149272, Fig 5F) and i27943 genetic variants (rs2575875, Fig 5G) , the rs7903146C/T polymorphism in Transcription factor 7-like 2 (TCF7L2, Fig 5H) , rs1260326/P446L polymorphism of the glucokinase regulatory protein gene (GCKR, Fig 6A) , the D314A mutation of the GALNT2 gene which codes the UDP-N-Acetyl-D-galactosamine:polypeptide N-Acetylgalactosaminyl-transferase 2 enzyme ( Fig 6B) , the common leptin receptor (LEPR) Gln223Arg polymorphism (rs1137101, Fig 6C) , the rs1800629 (-308G>A) polymorphism in the promoter region of tumor necrosis factor-alpha gene (TNFA, Fig 6D) , the fatty acid transport protein 6 (FATP6)-7T>A polymorphism (rs2526246, Fig 6E) , Mature Onset Diabetes of the Young type 3 (Fig 6F) , the rs12970134 polymorphism near the melanocortin-4 receptor gene (MC4R, Fig 6G) , the -1473G/C polymorphism of the [122] , and t) Wolever et al. [129] .
https://doi.org/10.1371/journal.pone.0229495.g002
Quantile-dependent expressivity of postprandial lipemia interleukin 1 beta gene (IL1b, rs1143623, Fig 6H) , the transmembrane 6 superfamily member 2 (TM6SF2) loss-of-function variant (rs58542926, Fig 7A) , the -493G>T polymorphism in the promoter region of the microsomal triglyceride transfer protein (MTTP, rs1800591, Fig 7B) , the Leu7Pro polymorphism of the neuropeptide Y (NPY) gene ( Fig 7C) ; the lectin-like oxidized LDL receptor-1 (LOX-1) IVS4-14 A/G polymorphism ( Fig 7D) , and the angiopoietinlike protein 4 (ANGPTL4) T266M SNP (rs1044250, Fig 7E) . Other example of quantile dependence are examined in the Discussion Section in relation to sex, age, disease, treatment and diet: APOE (Figs 7F, 9 and 13), APOA5 (Figs 8 and 10), FABP2 codon 54 ( Fig 11) , SULF2 rs2281279 polymorphism (Fig 11) , and TCF7L2, TM6SF2, and MTTP (Fig 12) .
Twenty-six other reports did not provide significant evidence for quantile-dependent expressivity. Twelve of these were not actually negative results because they reported no significant effect of genotypes on postprandial triglyceride in their original publications and therefore could not be expected to provide evidence for quantile dependence, i.e. 
Discussion
Genetic variants are traditionally characterized by a fixed effect size, whereas the analyses presented in this report show that the effect size for the majority of genes affecting plasma Quantile-dependent expressivity of postprandial lipemia triglyceride concentrations increase as plasma concentrations increase in the postprandial state. This phenomenon, quantile-dependent expressivity, may arise because the impaired functionalities of these genetic variants increase at higher triglyceride concentrations. These genetic variants showed a progressively increasing dose-response, with intermediate effect sizes at intermediate triglyceride concentrations. Postprandial observations are particularly compelling arguments for quantile-dependent expressivity because they demonstrate the phenomenon when triglyceride levels are manipulated within individuals, while factors contributing to the substantial between-person variability in lipemic response remain constant.
Quantile-dependent expressivity affects biological interpretation. Factors affecting plasma triglyceride concentration (e.g., sex, drugs, disease, diet, age [135] ) will appear to interact significantly with genetic variants, leading to conclusions of gene-environment interactions and genetic predictors of drug efficacy (i.e., personalized medicine). Examples to follow show that such results may be more simply explained by the factors' effects on triglyceride concentrations, which in turn change the genotype's effect size in accordance with quantile-dependent expressivity. [124] , and Swatwan et al. reported on LPL S447X polymorphism [110] all hypothesize sex-dependent genetic effects. However, males are reported to have 63% higher fasting triglycerides, 61% higher maximum concentrations during the postprandial period, 63% greater area under the curve (AUC), and 77% greater incremental AUC when fasting triglycerides are subtracted (IAUC) [136] . All four genetic variants show strong dependence on total triglyceride concentrations during lipemia. Thus, quantile-dependent expressivity would predict a greater difference between genotypes in males than females in the postprandial state, as observed.
Sex differences
As a specific example, Fig 8 (upper panel) shows the TC vs. TT postprandial triglyceride difference for the APOA5-1131 T>C polymorphism in men and women [88] . The sex differences were originally attributed to the effects of sex steroids on receptor-and nonreceptor-dependent stages in TRL metabolism. The quantile-dependent expressivity plot in the lower panel shows that males and females represent largely nonoverlapping range of values over which the mean triglyceride concentrations predict increasingly larger TC vs. TT postprandial triglyceride differences. The graph clearly ascribes the difference between the sexes to male-female differences in plasma triglyceride levels and a shared (i.e., non-sex specific) underlying relationship between the effect size and overall average triglyceride levels. Quantile-dependent expressivity of postprandial lipemia
Fenofibrate treatment
Fenofibrate is a highly effective triglyceride-lowering treatment [137] . The effects of fenofibrate on postprandial triglycerides have been reported by apo E isoforms [51], −1131T>C APOA5 polymorphism [16], APOA5 56G carriers vs. noncarriers [63] , S19W polymorphism in APOA5 [114], and the exon 1 G2S variant of the SCARB1 gene [66] . All five studies concluded that the genotype predicted the efficacy of fenofibrate treatment to lower postprandial triglyceride concentrations.
Using , showing: 1) genotype-specific mean reductions in fasting and postprandial triglycerides from fenofibrate treatment (left column), 2) different genetic effect sizes by fenofibrate use and postprandial status (center column), and 3) the underlying relationship between the genetic effect size (dependent variable) and average triglyceride concentration (independent variable) in the quantile-dependent expressivity plots (right column). Thus, each case suggests an underlying relationship between the genetic effect size and average triglyceride concentration (right column) that produces the difference between genotypes (left column) when average triglyceride concentrations change in response to fenofibrate and fat ingestion (center column).
Quantile-dependent expressivity provides a very different conceptual framework affecting the translation of these findings to clinical practice. There are two different interpretations to Figs 7 and 8: 1) the genetic variant predicts the change in postprandial lipemia (personalized medicine perspective represented by the histograms), and 2) postprandial triglyceride concentrations predict the effect size of the genetic variant (quantile-dependent expressivity). Whereas, some advocate individualized drug prescriptions through the use of genetic markers to identify patients most likely to benefit from fenofibrate treatment [138] , quantile-dependent Quantile-dependent expressivity of postprandial lipemia expressivity postulates that the results represent a basic phenomenon where the genetic effect size increases with plasma triglyceride concentration.
Disease conditions
Metabolic syndrome, type 2 diabetes mellitus (T2DM), non-alcoholic fatty liver disease (NAFLD) and nonalcoholic steatohepatitis (NASH, NAFLD patients with inflammation) are all conditions known to increase plasma triglyceride concentration in fasting and postprandial states [135] . Fig 11 ( upper panel) present apparent differences between T2DM and non-T2DM patients that we attribute to quantile-dependent expressivity. The first example involves the Fatty Acid-Binding Protein 2 (FABP2) gene codon 54, which produces a Thr-containing (mutatedtype) intestinal fatty acid binding protein that has 2-fold greater affinity for long-chain fatty acids than the wild type Ala-containing protein. This mutation is hypothesized to increase intestinal absorption and processing of fatty acids leading to increased postprandial triglycerides observed in three studies [4,37,44]. Fig 11A shows the effect size increased with increasing average triglyceride concentrations separately within non-diabetics and diabetic patients, and for the patient populations combined. Thus, the apparent difference between T2DM and nonT2DM is consistent with their different triglyceride concentrations in the context of the gene's greater effect size at higher triglyceride concentrations.
The second example involves the sulfate glucosamine-6-O-endosulfatase 2 (SULF2) gene, which is thought to play a role in hepatic clearance of postprandial remnants [43] . Fig 11B  shows that carriers of the minor G allele of the SULF2 rs2281279(A>G) SNP had lower postprandial triglycerides. Again, the different effect size in T2DM [43] than nonT2DM patients [74] was consistent with quantile-dependent expressivity and the difference in average triglyceride levels between T2DM vs. nonT2DM. Fig 12 presents three examples where apparent differences between patients with nonalcoholic fatty liver disease (NAFLD) and healthy controls can be attributed to quantile-dependent expressivity. Musso et al. reported that the transmembrane 6 superfamily member 2 (TM6SF2) rs58542926 polymorphism [83] and the transcription Factor 7-Like 2 (TCF7L2) rs7903146 polymorphism [81] had no effect on fasting plasma triglyceride concentrations. However, both polymorphisms affected postprandial triglyceride concentrations in patients with NAFLD. In NASH patients, carriers of the T allele of TCF7L2 showed significantly greater increases in postprandial plasma triglycerides than CC homozygotes, and the difference between genotypes in NASH patients was significantly greater than the difference in healthy patients ( Fig 12A) . In NAFLD patients, CC homozygotes of TM6SF2 showed significantly greater increases in postprandial plasma triglycerides than carriers of the T allele, and the difference between genotypes in NAFLD patients was again significantly greater than the difference in healthy patients ( Fig 12B) . The combined patient data show that Quantile-dependent expressivity of postprandial lipemia for both polymorphisms, the difference between genotypes increased linearly with increasing average triglyceride concentrations, with the healthy patients clustered in the lower left quadrant and the NASH and NAFLD patients distributed along the diagonal (lower panels). The quantile-dependent expressivity interpretation is that the genetic effect size of the each polymorphism increases with increasing triglyceride concentrations, with NAFLD patients occupying different portions of the underlying triglyceride distribution (higher triglyceride) than healthy patients (lower triglycerides).
The third example involves the microsomal triglyceride transport protein's lipid transfer activity that is required to lipidate and assemble chylomicrons, VLDL and LDL. Inhibition of the protein leads to decreased hepatic VLDL triglyceride secretion and triglyceride accumulation in hepatic cells leading to hepatic steatosis. The functional -493G->T polymorphism (rs1800591) occurs in the MTTP gene's promoter region. Gambino et al. reported that carriers of the T allele had lower incremental area under the curve (iAUC) for triglycerides despite slightly higher fasting triglycerides in both healthy and NASH patients [35] . Fig 12C shows a somewhat greater increase in the triglyceride difference between genotypes with increasing triglyceride concentrations, with similar effects in healthy and NASH patients except for a larger genotype difference for NASH patients in accordance with their high average postprandial triglycerides. Quantile-dependent expressivity of postprandial lipemia
Diet
Consistent with the quantile-dependence expressivity of Fig 2, Fig 13 shows that the triglyceride differences between APOE E3/E4 and E3/E3 genotypes tend to be intermediate on a low fat diet (when plasma and postprandial triglycerides were intermediate), highest on a high fat, high-saturated fat diet (corresponding to higher average triglyceride concentrations), and lowest on a high fat, high-saturated fat diet consumed with 3.45 g/day docosahexaenoic acid (corresponding to lowest average triglyceride concentrations).
Limitations
In almost all cases, the data were extracted using the vertical dimension of lines superimposed on figures that were imported into a computer-drawing program (Microsoft Powerpoint). This, no doubt, introduced error from both the original author's rendering of the figures and my drawing of lines to extract their numerical data. The t-test for the linear regression slope should include these sources of measurement error. Regression analysis was performed separately from data extraction to ensure their independence. Approximately eighteen percent of the figures did not include standard errors, and those that did seemed less exactly drawn than the genotype-specific means themselves. Therefore, no effort was made to use the supplied standard errors to further improve upon the test for significant regression slopes. It is the author's belief that the simple regression analyses presented in the figures is likely robust given that the fitted points are the average of multiple observations, and the genetic makeup of the sample did not change during the oral fat tolerance test. The extracted data are included as supplementary information that will hopefully motivate alternative analyses by others. My use of published results will certainly include publication bias in that there is little motivation for publishing nonsignificant results and that the vast majority of genotype data goes unreported for nonsignificant results. However, it is unlikely that publication bias affected the test of quantile-dependence given the hypothesis was heretofore largely unknown.
The analyses presented in this manuscript are not proposed as an alternative to the repeated measures analysis of variance or linear mixed models used in the studies identified by Parnell and colleagues [139, 140] . Those analyses are designed test whether the genotypes affect the mean levels and the time course of the postprandial lipemia responses by genotype. The examples presented herein were selected on the basis of the repeated measures analyses attaining the statistical significance required to warrant publication, and nothing in our analyses raises questions about the validity of those original findings. Several of the included examples tested whether environmental factors significantly affect the genotypic postprandial lipemia response, as evidence for gene-environment interactions. Again, the analyses of this report do not challenge the statistical significance of the environmental effect.
The current analyses represent a post-hoc test of a very different question, whether the difference between genotypes increases linearly in association with mean plasma triglyceride concentrations. as a test of quantile-dependent expressivity. Biological explanations of geneenvironment interactions traditionally assume epigenetic processes [139] . Quantile-dependent expressivity proposes that for genetic effects that are quantile dependent, environmental factors that distinguish high from low triglyceride concentrations will create a statistically significant environment-genotype interaction.
Conclusion
Quantile-dependent expressivity applies to the majority of genetic variants affecting postprandial triglycerides. It provides an alternative explanation for sex, disease, and dietary interactions with genotype, and an alternative explanation to genetic markers for fenofibrate efficacy. Other results are fortified by controlling for quantile-dependent expressivity, such as Carvalho-Wells et al. claim that APOE genetic variants had a greater effect on postprandial triglycerides in older than younger patients ( Fig 7F) [18]. Elsewhere it has been shown that quantiledependent expressivity affects the genetic determination of other phenotypes (body mass index, HDL-cholesterol, LDL-cholesterol, fasting glucose concentrations) [3] , that heritability of coffee consumption is quantile specific [141] , and that quantile effects may partially explain the obesity epidemic affecting Western societies [142] .
Methods
The analyses presented in this paper are based exclusively on the published graphs of postprandial triglyceride responses over time. Of the 128 published papers, we identified 97 papers providing plots of postprandial triglyceride lipoprotein differences between genotypes at four or more time points (S1 Table) . The figures were imported from the articles' pdf files into Microsoft Powerpoint to extract their quantitative information (version 12.3.6 for Macintosh computers, Microsoft corporation, Redmond WA). For each figure, vertical lines were drawn to correspond to the overall height of the Y-axis, and the vertical distances between the X-axis and each plotted point. Their heights were recorded from the software's formatting pallet and the individual plotted points were converted into concentrations based on the relative heights of the Y-axis and the plotted points (88.5 mg/dl = 1 mmol/L). The resultant dataset is provided as supplementary material (S1 Data). For each published figure, plots were created for the genetic effect by average triglyceride concentrations at each time point. Except where noted (Figs 2 and 11) , the regression slopes were calculated within each study. In most cases the genetic effect was calculated as the difference between two genotypes with the heterozygote combined with one of the homozygotes, in other cases it was estimated from least squares regression as the average effect per dose of the higher-valued allele. Within each figure, the average triglyceride concentration at each time point "t" was calculated from triglyceride averages and sample sizes of the genotype-specific means. Specifically, if genotype "1" had a frequency of P 1 and an average triglyceride of X 1(t) and genotype "2" a frequency of (1-P 1 ) and an average triglyceride of X 2(t) then the average triglyceride for the total sample at time t was P 1 � X 1(t) + (1-P 1 ) � X 2(t) . For three genotypes with frequencies of P 1 , P 2 , and 1-P 1 -P 2 and average triglycerides of X 1(t), X 2(t) and X 3(t) , respectively, the average triglycerides at time t was calculated as P 1 � X 1(t) + P 2 � X 2(t) + (1-P 1 -P 2 ) � X 3(t) . In the case of a rare genotype vs. unaffected https://doi.org/10.1371/journal.pone.0229495.g011
Quantile-dependent expressivity of postprandial lipemia controls, the average triglyceride concentration was taken as the mean triglyceride concentration of the unaffected controls. Linear regression analyses of the genetic effect (dependent variable) versus mean triglyceride concentrations (independent variable) were performed using JMP (version 5.1, SAS institute, Cary North Carolina). The regression models are based on the mean triglyceride values presented in the published figures and not individual subject responses. Adjusted coefficients of determination (R 2 adj ) are presented to assess the level of correspondence between the average triglyceride differences between genotypes vs. average triglyceride concentrations at each time point, including the fasting (baseline) value. Although all of the regression models include only one explanatory variable, the adjusted R 2 was used to penalize the R 2 for the small number of observations (time points) used in the model. The slopes are presented with their standard error, and their significances based on the degrees of freedom (number of time points with fasting or postprandial measurements minus two).
The data is based on published summary reports that are publically available. A spreadsheet of the extracted quantified information by time and genotype are provided in supplementary material (S1 Data). 
